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The geal of the Education and Human Resources (EHR) Directorate of the National Science Foundation {NSF) is long-lasting
and far-reaching improvement of the American educational svstem. From cradle to grave. learning is a lifetime proposition in
today’'s world of fast-forward technologies. To adopt a phrase of my colleague. Labor Secretary Robert Reich. EHR has become
a strategic broker, bringing together those who have identified the problems with those who have the resources and the skills
to solve them. EHR provides the money 1o launch new projects and serves as a catalyst for new ideas and new approaches.

Education is at the core of what the Nauonal Science Foundation does. One cannot separate education from research.
Research stimulates curiosity. creating a continued learning and exploration environment for all sectors of society and across
the whole spectrum of age groups. That is central to the NSF mission.

Pl Forre

Neal Lane
Director
National Science Foundation
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What have we done for educezion lately...

During the last scveral years, there has been a rapid growth in the budget of the Education and
Human Resources Directorate. The accompanying expansion of activity has taken place within
the context of careful attention to strategy that will permit effective use of the increased program-
matic resources. More specifically, NSF has taken the position that resource acquisition and new
programming must be coupled with defined outcomes and results —a literal and profound
change in the basic paradigm. This accommodation acknowledges the shift from inadequate,
insufficient. and perhaps cven ill-defined objectives to emphasis on documentable measures of
progress toward the achievement of specific goals for programs of appropriate scope and scale. In
these efforts, we are responding to the challenges of the present and the future in a manner that
entails a quite fundamentally different order of resourcefulness and productivity expectations.

NSF has articulated a systemic approach to educational reform. It is an approach that permits the alignment of projects and
activitics and supports the establishment within the field of unifying policies and structures. NSF’s Statewidce Systemic
Initiative, the Urban Systemic Initiative, and the Rural Systemic Initiative are programs that are carrying out this strategy.
Additionally, large-scale curriculum projects have enhanced the impact of EHR activities. Thesc projects, coupled with strate-
gics within the EHR Directorate to cffectively coordinate all our projects—large and small—within a given gecographical
region, arc accompanicd by both the education of classroom teachers in the use of new materials and the teacher collabora-
tives that address teacher preparation in an interinstitutional framework. In this publication, we present some of our activi-
ties/projects that arc

1 Changing the Curriculum and the Classroom
Promoting Science to Students and the Community
Enhancing Teachers and Their Craft

“ . Acting Systemically
with specific cmphasis on their individual and collective impacts.

The activities described here make clear the leadership niche that NSF's Education and Human Resources Directorate has
established in the reform of science, engineering, mathematics, and technology education. The aforementioned achievements
notwithstanding, future cfforts must ensure the systemic objectives are fully realized and rapid progress is being made in such
instances as innovation transferability, sustainability, full implementation of math/science standards based on instructional
innovations, cquitable participation by all students, and enhanced project design informed by rescarch and practice.

Moreover, it is vital to recall that while major gains being made in local communities or individual projects are important,
they do not equal a national enterprise. What is needed is a mechanism to ensure that the enterprise becomes nationwide. I
we can cffectively conjoin individual experiences, outcomes, knowledge bases, programs, and resources. the nation will be
afforded a reasonable opportunity to address an exceedingly complex problem whose resolution will further increasc the qual-
ity of life for all its citizens.

L(A_H)A/\Stu);u‘w

Luther Williams
Assistant Dircctor
Education and Human Resources Directorate

lC 4 National Scicnce Foundation
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Interactive Math Program

Restructures 9-12 Math Education

Forty-thousand students in 56
schools throughout the country are
part of a restructured sccondary-school
mathematics curriculum that works for
all students. The Interactive
Mathematics Program (IMP) began
development of mathematics curricu-
lum for all students in grades 9~12 in
1990, with 3 pilot schools in the San
Francisco Bay area. IMP has now
spread 1o half of California and across
the country. Preliminary data show
IMP's effectivencss. While roughly
half of California high school students
opt out of mathematics cach year after
the ninth grade, students who begin
the IMP in ninth grade generally stay
with it for all four years. In addition,
comparisons of data over the past four
years of the project indicate that IMP
students perform better on SAT tests
than non-IMP students. Though the
program devclopers do not believe
standardized tests measure true stu-
dent performance, they realize that
many of their students still need to
take SAT cxams if they want to go to
college. More and more students may
be on their way to college with IMP as
a background.

Each year of the IMP curriculum is
built around substantial complex prob-
lems. The problems arc in the arcas of
algebra, gcometry. trigonometry, prob-
ability, and statistics, cach of which
interconnects with onc another and
their applications. Students arc chal-
lenged to actively explore open-ended
situations, experiment with examples,
look for and articulate patterns, and
make and test coniectures in a way
that closcly resembles the work of
mathematicians, scientists, and work-
ers in industry.

IMP is onc of 12 mathematics curricu-
lum projects funded by NSF's
Instructional Materials Development
Program in the past four ycars to pro-
vide comprchensive multi-year mathe-
matics curriculum materials for stu-
dents and teachers K-12 based on the
National Council of Teachers of
Mathematics Curriculum Standards.
Another funded performer, TERC
(Technical Education Resource
Center). produces materials that use
the popular Used Numbers units devel-
oped by TERC and published by Dale
Seymore, a division of Addison-Wesley,
as a base for the new comprehensive
curriculum for grades K-6. The “texts”
for grades threc and four will come off
the presscs in March 1994. More than
33,000 teackher units of the six Used
Numbers Modules have been sold and
more than 3.5 million students have
used them since 1990.

The Instructional Materials Develop-
ment Program's primary goal is the
development of instructional materials
appropriatc for students of all interests,
backgrounds, and abilitics: at all levels
(pre-K=12): and in all areas of scicnce.
mathcmatics. and technology. The
program dirccts attention to the com-
ponents of assessing student under-
standing of concepts and processes. 1t
supports 20 assessment projects that
look at all aspects of low- and high-
stakes testing. Widespread imple-
mentation of new curriculum materi-
als funded by NSF is a high priority.

In 1993, approximatcly 12 percent of
the 42 million K=12 students across the
country uscd mathematics and science
curricula developed through the
Instructional Materials Development
Program during the past five years. It
is estimated that these numbers will
rise rapidly over the next few years as
the new curricula near completion.

Move than
33,000 teacher units
of the six
Used Numbers
Modules
have been sold and
morve than
3.5 million students
have used them
since 1990.
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Algebra I Project Sparks
Citywide Mathematics Curriculum Reform

The Algebra @initiative of the Science.
Engincering. and Mathematics
Precollege Preparation (SEMPREP)
program in Baltimore. Maryland.
which is supported by NSF's
Comprehensive Regional Centers for
Minoritics (CRCM) program. led 10
major changes in the mathematics cur-
riculum in the Bahimore City Public
School (BCPS) system. The need for
change in basic mathematies and sci-
ence curriculum in public schools
nationwide is evident. However. the
implementation of successful innova-
tions in classroom activities has been
slow. often meeting resistance from
both teachers and administrators. In
1992, less than 5 percent of seventh
graders and less than 23 percent of
eighth graders in BCPS were
enrolled in algebra courses that are
viewed as “gatckeepers” for higher
level mathematics and science.

ERIC
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In September 1992, the West Baltimore
Middle Schooi. under the auspices of
the CRCM program at Morgan State
University, piloted the Algebra T pro-
Ject. The CRCM program provided
classroom materials. workshops for
teachers and parents. twors for stu-
dents, guest speakers. and ficld trips.
Nearly 500 students in the cighth
grade were enrolled in the middle
school algebra project in 1992-93,
along with cight mathematics teachers
and department administrators.
Teachers reccived stalf development.
so that sixth and seventh graders could
he prepared for the eighth grade.
Tutoring for participating students was
provided by engineering and mathe-
matics majors at Morgan State
University. Texthooks. which students
could carry home. were also provided.
Parents were provided orientation ses-
sions to learn about their children's
involvement in this special project. All
agreed to their children’s participation.
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Results to date are very encouraging:
nearly 100 percent of the students
completed the course; grades were
higher in the course than in the science
courses and cqual to those in English
and language arts: and the overall aten-
dance for cighth graders improved. The
principal of the West Baltimore Middle
School believes that the attention given to
students in the special project improved
their self-esteem and led to better school
attendance.

The success of the pilot program led
to the establishment of a school
board policy requiring algebra for all
eighth grade students in the
Baltimore Public Schools, beginning
in school year 1993-94,
Approximately 8.000 students are now
cnrolled in Algebra I in the Baltimore
City Public Schools. According to Dr.
Maurice B. Howard. Assistant
Superintendent of Curriculum
Instruction. ~Our goal is 10 ensure that
all of our graduates pursue mathemat-
ics through calculus and science
through physics,”

MTATALY,
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The “rivers curriculum” challenges students in 23 states

to integrate concepts of chemistry, biology, earth science,
geography, and language arts.

A River Runs Through It:

Interdisciplinary Curriculum in 250 Schools

The [linois Rivers Project’s interdisci-
plinary “rivers curriculum” challenges
students in 23 states to integrate
concepts of chemistry, biology, earth
science, geography, and language
arts. Students complete measure-
ments, analyze data, and discuss that
daw's significance in decision-making
and problem-solving formats. In addi-
tion to the coursework, a congress is
held each year where students present
their efforts, which are then published
in a student-authored publication.
Meandering. The Project also spon-
sored a River's Curriculum Training
Session for nearly 200 teachers in

1993, Initated in 1990 with 8 schools,

the [llinois Rivers project has grown to
include more than 250 schools in the
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central United States. The interdisci-
plinary curriculum developed by the
project is designed to apply to any
river in the world,

The Nlinois Rivers Project has gained

recognition by carning various awards,

including two state and national merit
awards from the Soil and Water
Conservation Socicty. The llinois
Department of Conservation presented
the Rivers Project with two Take Pride
in Amcrica awards, and the
Department of Interior awarded the
Project with a national Take Pride in
America award. The Project has
received two Hlinois Department of
Energy and Natural Resources 1LEED
awards for Energy Achicvement, a

Region V award from the USEPA for
the President’s Environmental Youth
Award, and a national USEPA award
for Excellence in a Group Project. The
Project received a merit award from
the Keep America Beautiful National
Awards Program, a Chevron
Conscrvation Award, and the
Qutstanding Achievement Award for
1993 from the Renewable Natural
Resources Foundation.

This project is an example of an
instructional materials development
project that produces modules that can
be added to any science curriculum in
a school.




Calculus Leading the Way

“[1] actually understood a large part of the
information involved in first semester calcu-
lus. Notice that I said ‘understood,’ not that

I simply memorized the concepts.”

University of Arizona calculus student talking about the Core Calculus Consoriium.

Students are learning calculus using
the "Rule of Three.™ exploring graphi-
cally. numerically. and analytically as
part of the Core Calculus Consortium
Project. Through these multiple
approaches and the use of technology:,
students understand the mathematics
and better apply it. NSF funding has
been essential to support critical fea-
tures that have led to the success of the
project: development of materials radi-
cally different from those which were
being developed through commercial
publishers: involvement of diverse
institutional types in the development
and testing of the materials; and facul-
ty workshops to introduce the funda-
mental changes in teaching and stu-
dent learning,

The initial consortium of eight insti-
tutions led by Harvard University
included the University of Arizona,
Colgate University, Haverford-Bryn
Mawr Colleges, University of Southern
Mississippi. Stanford University,
Suffolk Community College, and
Clemsford High School. The materi-
als are now being used at approxi-
mately 315 colleges and universities
and 35 high schools.

University of Illinois
at Urbana-Champaign
Calculus andMathematica
(Addison-Weslcey)

St. Olaf College
Calculus from Graphical, Numcrical,
and Symbolic Points of View
(Saunders College Publishing)

Oregon State University
Calculus
(PWS-Kent)

Purdue University
Calculus. Concepts and Computers
(West Educational)

Through NSF support, numerous calculus materials
including texts, laboratory manuals, faculty handbooks, and
software packages have been commercially published.

Although the Core Calculus
Consortium materials are by far the
most widely adopted of the calculus
matcrials developed with NSF support,
other projects have led to the publica-
tion of texts and other materials. The
purpose of the NSF Calculus and
Bridge to Calculus Program is to foster
the reform of calculus instruction on
the national level. A recent study
estimates that in Fall 1993 over
125,000 students, or about 22% of
the total calculus enrollment in our
nation’s colleges and universities,
are enrolled in courses using
approaches developed through the
national calculus reform movement.

Harvard University
Calculus
Uohn Wiley)

Duke University
The Calculus Reader
(D.C. Heath)

University of Towa
Calculus Using Mathematica
(Academic Press)

Five Colleges. Inc,
Calculus in Context
(Freenian)




Air, Earth, Fire, Water—
What do these have to do with modern chemistry?

Those alchemical “clements™ may well
become the basis for an exciting mod-
ern approach to the freshman chem-
istry laboratory. At the University of
California, Berkeley, students are actu-
ally using the soil from their commu-
nity, the water from local ponds, and
the air they breathe as a basis for learn-
ing chemistry. The Environmental
Chemistry Laboratory lets students
work as “real” scientists do and at the
samc lime illustrates the realistic soci-
ctal issues that must be a part of sci-
cnce decisions,

The course is often called a “discovery
laboratory™ because students are pre-
sented with a question, then must pro-
posc answers and experimental
approaches theme . lves rather than
working through a dull “cookbook”
procedure ‘o simply verify some con-
cept or data. The students actually go
out into the community to sample sites
that may be of environmental interest.
For example, one site is a community
o nlay arca where the students sample
E lC‘oil; another is a lacal pond where -

water samples arc obtained. The pro-
tocol for significance in sampling plays
avery important role as does the soci-
etal concerns about what is appropriate
to lools at.

The chemistry comes in when the stu-
dents return to the laboratory,
Working in groups, they decide what
to test and how to do it. Chemistry
and laboratory concepts must be
learned to do this. The soil, for exam-
ple. will be tested for lead and other
potentially toxic metals, The water
might be tested for pesticides, or salts,
or a varicty of other matcrials related
to public health.

Finally, stndents develop their own
special topic project. These projects
require the students to use their
knowledge of sampling, site assess-
ment, lavoratory techniques, and
chemistry principles, as well as cooper-
ate with others in the class.
Communication skills are developed
through a final oral and written report

to the class.
10

Is it werking?

So far the course is
oversubscribed.
Students admit that
this environmental
course requires much
more work than the
standard freshman
chemistry laboratory,
but they say it is
worth it.
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Educating the Technical Work Force

for the 21st Century

Fact:
For the United States
to be competitive in
the world market, the

technical work force
of the United States
must be better
prepared than thai of
other industrialized
countries.

The recently initiated Advanced
Technological Education (ATE)
Program supports improvement of the
technical work force.

Q
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POTENTIAL IMPACT: Today there
are almost 4,000 engineering and
science associate degree programs in
the United States; 62 percent of the
nation’s 1,325 two-year colleges
have at least one of these programs.

In 1993 there were about 100,000 stu-
dents cnrolled in these programs: how-
ever. due to the increased industrial
demand for graduates of such pro-
grams. it is expected that the number
of students in these programs will
triple in the next five years,

Queenshorough Community College's
highly successlul project employs a
comprehensive strategy to improve
student mastery of engineering tech-
nology and to heighten student acade-
mic participation and achievement.
These laboratory-driven courses emu-
late an industrial work place and thus
enhance academic and employment
opportunities for technicians being
cducated for the high-performance
work place of advanced technologics.
Because employers have increased aca-
demic hiring requirements commensu-
rate with the revolutionary develop-
ments and growth of emerging
computer-related technologics, indus-
trial partnerships with business and
industry ensure that the program is
developing to provide students access
to the newest equipment and informa-
tion. Close ties with other two-vear
and four-year colleges in the City
University of New York (CUNY) sys-
tem and the New York Alliance for
Minority Participation as well as scce-
ondary schools make this program a
part of a continuum of cducation for

technical students.

Activities in two laboritories are being
restructured to foster improvements in
the mastery of laboratory and computer
skills in clectronics. Courseware is
being developed so that students use
computer software to simulate and
experiment with electric circuits. On-
line. interactive materials aid students
in designing circuits and in sctting up
and using equipment safely. These sci-
ence and technology laboratories are
cquipped with data acquisition systems,
awtomated test equipment, networked
computer workstations, interactive
multimedia courseware, data access
capabilities. and interactive on-line lab-
oratory manuals and informational
resources. Future dircetions for the
program include courses in telecommu-
nications, data communications, net-
working. lascer opiics, and clectrical and
compuler control systems,

A key feature of the new program is
faculty enhancement. Workshops are
heing conducted to introduce the fac-
ulty who teach in these emerging tech-
nology programs to hardware and soft-
ware for instructional and professional
usc. During the past two years,
Queenshoarough sponsored more than
10 workshops to help prepare faculty
in the New York arca to teach in this
new environment.
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Promoting Technology Transfer

Maintaining our nation’s leadership in
creating advanced technologies depends
on achievement in key areas, one being
the rapidly developing area of machine
tool rescarch, To achieve this leader-
ship, the Mechanical Engineering
Department at the Uuiversity of Florida
is developing a model for restructuring
its Ph.D. program. Industrial intern-
ships, which will he provided under the
puidance of a Machine Tools Rescarch
Center Advisory Board that has academ-
ic and corporate membership, have
tremendous potential for promoting
more effective technology transter
between the university and industry. In
addition, since some ¢vuntries support
machine tool rescarch more strongly
than the United States, student exchange
agreements with Furopean and Japanese
rescarch centers will alford unigque
opportunities for students to gain expo-
sure 1o the diverse rescarch activities
that ¢~ r in other countries,

Support for this activity at the University
of Flovida is provided from the
Foundation's Graduate Rescarch
Trainceship (GRT) Program. The grant
will support five graduate trainceship
positions that will cover a wide spec-
trum of interdisciplinary rescarch arcas
(including high-speed machining,
advanced control systems, sensor inte-
gration, and intelligent machine tools).
ensuring that the future industrial bene-
fit of the program is maximized and that
an oversupply of Ph.D.s focused on one
narrow area is avoided. This GRT sup-
portis a key component in the imple-
mentation of the three-phase program
that will serve as the modcl.

This GRT grant is onc of 42 awards
made in 1993 for the support of gradu-

-ate students iu specific areas critical to

strengthening the nation’s science and
engineering competitiveness. The pro-
aram uscs very selective targeting of stu-
dent support to leverage the production
of new graduates at the advanced levels
ol academic study. Traineeship awards

in 1994 will focus on several priority

subdisciplines. including human inter-
face design for access to computers and
networked information, environmentally
conscious manufacturing, and coastal
ocean processes, to name afew,

estimated 9,000 applications annually,

next gencration.

Graduate Fellowship Program
Links with Oak Ridge

NSHE's Graduate Research Fellowship Program has initiated a major new contract
with the Oak Ridge Associated Universities, Inc. (ORAU. Under the competitively-
awarded contract, estimated 1o be worth approximately $7.5 million over three
years, ORAU will carry out the processing and evaluation function for WsE for an

The Graduate Research Fellowship Program is one of NSE's two origmal programs.
the other being its hasic rescarch grants. Since 1952, more than 30,000 of the
nation’s most outstanding young scientists and engineers have been awarded
support for advanced study and research. Twelve of these individuals have
reccived the Nobel Prize, and their mumbers are liberally included among all
measures of scientific and academic lead :rs.

Quk Ridge Associated Universities is a national membership organization of colleges
and universitics with a long association with the Department of Energy. for whom it
manages a wide varicty of educational and research activities involving academic
institutions. A new component of ORAU reporting directly to its president has been
established under the NSE contract. The activity will involve approximately 400 sci-
entists and enginees annually who will be engaged to advise ORAU in the evalua-
tions of applications. The new association with ORAU follows a similar and very
successful 42-year relationship with the National Research Council.

Both NSI and ORAU look forward in this new relationship to exploring the many
new technological vehicles on the information super tighway in all aspects of mak-

ing application for federal fellowship support, the tracsmission of supporting materi-
| als. application evaluavion, and follow-up of career progress and achievement.

# The Graduate Rescarch Fellowship Program supports about 2,400 graduate
| students per year. These students, just under 1 percent of the naiion's full-time
science and engincering graduate students, comprise the hestand brightest of the
nation's young talent. Their fellowships provide them the maximum flexibility to
choose their institutions, ficld, and mentors to prepare for rescarch leaderslup m the




Hampton University Spearheads Increased
Production of Docterates in S&E by HCBUs

Hampton University, one of five
Historically Black Colleges and
Universities (HBCUs) participating in
NSF's Minority Research Centers of
Excellence (MRCE) Program,
announced the establishment of a doc-
toral program in Physics for academic
year 1993-94. This will be the first
doctoral degree program at the univer-
sity and the first doctoral degree in
high-energy physics at a Historically
Black University in Virginia. This doc-
toral program will provide a research
environment that encourages the pur-
suit of original idcas and concepts that
cantribute to the body of knowledge in
physics; provide a source of scientifi-
cally trained personnel for local, state,
and national needs; and provide
minority doctorates, who are under-
represented in the discipline.

Begun in FY 1987, the MRCE Program
now supports a total of eight Centers,
at Alabama A&M University, Clark
Atlanta University, The City College of
New York, Hampton University,
Howard University, Meharry Medical
College, the University of Puerto Rico.
and the University of Texas at El Paso.
Between FY 1988 ar.! 1993, this
program impacted the production of
nearly 2,300 baccalaureate degrees,
340 master’s degrees, and 50 doctor-
al degrees earned by minorities in
science and engineering. In addition,
nearly 6,000 precollcge students have
participated in special outreach pro-
grams over the same period.
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Between FY 1988
and 1993, this
program impacted
the production of
nearly 2,300
baccalaureate degrees,
340 master’s degrees,
and 50 doctoral
degrees earned by
minorities in science
and engineering,

The Hampton development is a result of
the initiation of several major research
relationships, including the establish-
ment of the MRCE and the signing of a
Mcmorandum of Understanding (MOU)
between Hampton University and the
Continuous Electron Beam Accelerator
Facility (CEBAF) in Newport News,
Virginia. During the 1991-92 academic
year, a $5 million grant, over a five-year
period, was received from NSF to form
the Nuclear/High Energy Physics
Research Center of Excellence. The
Center allowed the expansion of the
work of faculty, and undergraduate and
graduate students, ac well as the forma-
tion of rescarch alliances with both
minority and majority institutions. The
MRCE award is rencwable for an addi-
tional five years if the Center meets all
of its goals of its current five-year coop-
crative agreement.




Isolated Colleges Ride the Information Highway

Number of ILI Awards by State
1989 - 1993

Virgin Islands - 1

ped

Five small colleges in the Appalachian
region of Virginia, West Virginia,
North Carolina, and Kentucky now
have access to the Internet, a system of
computer networks that forms part of
the worldwide “Information Highway.”
Through an NSF grant to the
University of Kentucky Appalachian
Scholars Program and equipment
donations from AT&T, cach of five
colleges has a high-speed connection
to the Internet and 18 connected com-
puters for faculty and students to use
in course work and research, including
cooperative projects among the col-
leges and with other colleges and uni-
versities around the country. In addi-
tion. students and faculty can work
with large files of data that are accessi-
ble on the network.

The five colleges are Cumberland
College. Williamsburg, Kentucky;
Campbellsville College,
Campbellsville, Kentucky; Lees McRae
College, Banner Elk, North Carolina;
Ferrum College. Ferrum, Virginia; and
Wheeling Jesuit College, Wheeling,
West Virginia.

The University of Kentucky is provid-
ing training, maintenance, software
support, and network monitoring.

The computers arc most heavily used
for clectronic mail and in computer
science and mathematics courses.
Electronic mail allows easy, almost
instantancous communication among

faculty at the schools. It allows faculty

and stud:nts in small departments to
become more active in a wider com-
munity and to interact with colleagues
at other colleges with similar interests.

The mathematics work is associated
with the NSF-supported calculus
reform project at the University of
Kentucky, and the computers are being
used to do symbolic manipulation; in
computer science, students are study-
ing the operation of the local network
as well as the operation of the comput-
ers themselves. There is also some use
in biology, psychology, chemistry,
physics, and business courses. Projects
developed at one school are often
applicable at the others since the
equipment is the same, and they can
be easily exchanged over the network.

The Undergraduate
Instrumentation
and Laboratory

Improvement (ILI)

program, which funds
this project, has
current projects in
all 50 states and
4 territories involving
about 25 percent of
the 2- and 4-year
colleges and
universities in the
United States.

M AND THE CLASSROOM
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CGI: “You Sort of Take What They Know
and Build on from There.”

Results from research on voung (K-3)
children’s mathematical thinking indi-
cate that they possess intuitive, analytic
mocleling skills. However, as stucents
move through the formal education
system. they abandon this fundamen-
tally sound, gencral problem-solving
approach for the mechanical applica-
tion of arithmetic and algebraic skills.

Cognitively Guided Instruction (CGI)
started as a research project. funded by
the Rescarch on Teaching and Learning
Program, to investigate the impact on

teachers and their students. grades K-3,

of rescarch-based knowledge about
children’s thinking. CGl teachers learn
how rescarch-based knowledge of chil-
dren’s mathematical thinking can help
them learn about their own children.
Each teacher uses that knowledge o
create a unigue teaching and learning
environment in which each child's
thinking is important and respected by
peers and teachers.

Q
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Children in CGI classrooms spend
most of their time solving problems—
usually problems that are related 1o a
book the teacher has read to them, a
unit they may be studying outside of
mathematics class, or something going
on in their lives. They are not shown
how 1o solve the problems. Instead,
cach child solves them in a way that
she or he can. Each child decides how
and when 1o usc the materials available
to them or when to solve the problem
mentally. Children report their strate-
gics to the whole class. The teacher
and class listen until they understand
the problem solutions. Teachers then
make decisions about what cach child
knows and how instruction <hould be
structured to enable that child 1o learn.

Rescarch on CGI teachers indicates
that the degree of knowledge that
teachers have about CGI and their
children’s learning is correlated with
what their children learn in mathemat-
ics. Compared with children in tradi-
tional classrooms, those in CGI class-
rooms

“2 learn much more than has usually
been expected of them:

. report more confidence in their
ability to do mathematics:

“# demonstrate a higher level of
mathematical understanding: and

“ 2 arc more flexible in their choice of
solation strategies.

Perhaps Susan Gehn. a first grade CGl
teacher, put it best:

A CGI classroom is
where you build on
the math knowledge
of your children
according to what
they know...

You don’t build
objectives that say
they should be doing
this, this, this, and
this. You sort of take
what they know and
build on from there.




Science Comes to Television: “Bill Nye the Science Guy”
and “CRO” with School Kits Too

While many children’s television
shows are criticized for being half-hour
toy commercials, two science series for
youth, broadcast on commercial televi-
sion and funded by NSF, offer children
more. “Bill Nve the Science Guy.” a
syndicated series airing in 98% of
the television markets in the U.S.,
gets support from NSF and the Disney
Foundation. "CRQ" is broadcast
nationally by ABC at 8:00 am. on
Saturday mornings and was developed
by the Children's Television Workshop
through funding by NSF. Both scrics
reach youth where they spend a large
chunk of their time—watching televi-
sion. The programs cntertain and hold
children’s attention, but also present
science and technology.

Both projects include multiple out-

reach activities. “Bill Nye the Science
Guy™ has provided teacher kits to
every fourth-grade science teacher in
public and private schools nationwide.
The project will also give viewers who
request them free science kits that will
enable them to engage in science activ-
itics at home. “"CRO" distributed over
3.25 million copies of supporting
materials to children at home and in
after-school settings. These materials
included a 20-page. four-color “"CRO"
science comic book: a two-sided. pull-
out science activity poster: two scts of
science activity cards; and an interac-
tive “CRO"™ science-puzzie in CTW's
3-2-1 Contact magazine.

These two scries have been highly
acclaimed and are quite successful in
reaching their goals. National ratings
of the series indicate that “Bill Nye the
Science Guy” reaches over 1,220,000
households weekly and “CRO”
reaches wove than 1,790,000 house-
holds weekly. Whiic viewer demo-
graphics indicate that the largest audi-
ences are children, both series have
also attracted surprisingly large adult
audicnces. “Bill Nye the Science Guy”
has been especially effective in attract-
ing family viewing,

NSF-supported
media activities,
including
Square One TV,
3-2-1 Contact, and
IMAX films, etc.,
are viewed by
more than
60 million people.

Q .
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180 Students Demonstrate the Art and Science of Engineering—

Some Even Invented Equipment for the Disabled

Engineering is the art and science of
applying pure science to the construc-
tion of engines. bridges. buildings.
mines. roads. chemical plants, space
stations, and more. The engineer is an
adventurer. an innovator. a builder. a
creator. and above all. a problem
solver. The 180 students became all of
these in the summer of 1993 in the
Cooper Union for the Advancement of
Science and Art. Albert Nerken School
of Engineering Research Internship
Young Scholars Program. Of these 180
students. 76 were female and 58
belonged to a minority group.

This program changes the way stu-
dents think about science and the way
they look at careers in engineering,
Student Diana Perez said, “this pro-
gram has encouraged me to major in
engineering in college [and] has also
given me a real sense of what engineer-
ing is and its applications in real life.”

Students learned first-hand about the
problem-solving skills engineering
requires. A group of seven students
determined that a device to aid persons
with disabilities in brushing their teeth
is uncommon. They found a self-rotat-
ing toothbrush, but discovered that
those with certain disabilities may not
be able to hold it. Consequently, this
group developed a toothbrush with a
motion controller. driven by a comput-
er. that was supported on a platform.
Other groups of students worked on
the development of more efficient
workplace designs. automatic page
turners, carthquake structuval designs.
and other equally challenging projects.

The Young Scholars Program pro-
vides high-ability and high-potential
students in grades 7-12 with knowl-
edge and self-confidence in science,
mathematics, and engineering.
Students gain an awareness of carcers
in mathematics. science. and engineer-
ing. as well as research experiences in
industries. colleges. and universities
throughout the countrv. Each sum-
mer, approximately 7,800 students
across the country take part in simi-
1ar Young Scholars Programs.

Q
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Students in The Global Laboratory
Make Their School a Safer Place

The Global Laboratory II enhances stu-
dent learning of science by focusing on
the interdisciplinary applications of the
natural and earth sciences related to
global change and ecological issues.
The students in the Global Lab at
Pease Middle School in San Antonio.
Texas, took this mission to heart.
Mindful of complaints about poor air
quality throughout the school, the
Clobal Lab students conducted a
schoolwide survey of faculty and stu-
derts, then followed strict protocols
for measuring CO, levels. They found
them to be as high as 2,100 ppm
indoors and 350 ppm outdoors. These
measurements and survey results were
presented to the school board, which
dispatched four environmental control
officers to investigate. The Global Lab
teacher reported what ensued on the
computer network.

The EPA checked the findings and
confirmed the problem. The school’s
ventilation system was repaired, reduc-
ing the ozone level. As reported in the
Technical Education Research Center
(TERC) newsletter, “Hands On!” (Fall
1993), “Not only had the students con-
ducted real scientific research, their
findings had made a true difference in
their lives and in their community.”

Many other students may
be making differences in
their own schools, for at
the beginning of the
1992-93 school year, the
Global Laboratory 11 pro-
ject, supported by the
Applications of Advanced
Technologies program,
had 100 participating
schools throughout 18
countries. The objective
of the project is to field
test the tools developed through com-
puter-based networks (teleconferenc-
ing on the international EcoNet),
which bring together students as scien-
tists under the mentorship of teachers
and researchers. Work in the current
phase of the Global Lab will create
teacher support strategies and curricu-
lar materials, apply technologies to
allow measurements in experimental
global ecology, and assess the perfor-
mance of students as researchers.

Above: Students at Bradford College in
Massachusctts read the temperature of the
ambicnt air and prepare to telecommunicate
their results to other participants in the NSF
funded Global Lab Project at TERC.

Right: Students of School 520
in Moscow cvaluate the air )
outside their school as part of  ewa
the NSF funded Global Lab at
TERC.

18

Global Lab will
creatie teacher
support strategies
and curricular
materials, apply
technologies to allow
measurements in
experimental global
ecology, and assess

the performance
of students as
researchers.
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NSF Projects Engage the Public in the

Science of Birds and Bogs

Two NSF projects demonstrate how
the public can participate in science
outside of traditional venues.

The Cornell Laboratory of Ornithology
is getting the help of more than 25,000
people in its rescarch of birds. It has
established three experiments that will
involve the public at large. (1) The
Bird Secd Preference Test, which will
involve over 10,000 students and
adults. is aimed at looking at the pref-
erences of birds for various types of
sceds. The data will be examined to
determine the habits of the various
species and to identify if there are
regional differences. Swudies on this
topic and on this scale have never been
done before. (2) The Project Tanager
Study is a research project that looks at
the breeding success of four species of
North American tanagers. Results of
this study will contribute to our under-
standing the impact of forest fragmen-
tation on birds and other wildlife. (3)
Project Pigeon Watch will involve
inner city children and their families in
ornithological rescarch activities o
provide greater understanding of the
behavior and morphology of urban
birds. Study sites are being established
in Syracuse, Washington, D.C.. New

ERIC

York City, Boston,
Atlanta, San
Francisco, and San
Dicgo, among other
places, and collabo-
rations with local
community groups
will be made to
facilitate the chil-
dren’s involvement.

A second NSF pro-
ject is "Mysterics of

muscum cx’.ibit
which interactively engages visitors in
learning about the poorly understood
hog habitat by examining details of its
natural history, archacology, history,
and economic value. The peculiar
physical feature of bogs has led 10 a
popular view of them as fearful and
unhealthy places. This exhibit shows
the elaborate and intricate natural rela-
tionships and explores the relationship
between humans and bogs in hoth
modern and prehistoric times. A hetter
understanding of bog ccology. the role
bogs play in the maintenance of biodi-
versity, and the historic and economic

relevance of bogs will counter the rend

of destruction of these important arcas.

the Bog.™ a traveling

The 3.000-squarc-foot exhibit, devel-
oped by the Muscum of Science in
Boston, opened on November 2, 1993,
and will next travel to muscums in
cight major U.S. cities including
Philadelphia, Los Angeles. Chicago.
Fort Worth, and Charlotte. As many as
six million pecople will visit the muse-
ums to sce this exhibit.

Thesc projects are supported by the
Informal Science Education Program
and address the program goals of stim-
ulating youth to be excited about sci-
ence, math, and technology; reaching
traditionally underserved audiences:
improving the science literacy of chil-
dren and adults; and promoting cffec-

tive museum-school linkages.

OMOTING SCIENCE TO STUDENTS AND THE COMMUNIT




Physics Is Fun, Toys, and Games for Girls in Missouri

An NSF-funded project at the
University of Missouri at Columbia is
bringing more young women into sci-
centific careers, impacting the existing
dearth of women in these fields. The
project has developed and is imple-
menting an cxperiment-based, hands-
on program that introduces young
women to the concepts of physics
through the development of games.
toys, art projects, and laboratory
experiments, Dr. Mecera
Chandrasckhar, professor of physics,
believes “If these young girls can sce
that science is fun, they have a greater
likelihood of pursuing future involve-
ment in the sciences, perhaps even sci-
entific carcers.”

During the four-weck program, groups
of 40 fifth- and sixth-grade girls meet
twice a week after school at two cle-
mentary schools in the Columbia
Public School District. During the
hour-and-a-quarter sessions, the young
women conduct basic experiments in
sound and optics. The experiments
increase in complexity as thie program
progresses; however, the students are
allowed to work at their own pace.
Forty different experiments are avail-
able. and. because they are working in
pairs, every student has ample oppor-
tunity for hands-on participation.
Although the program is limited to
girls at this point, the experiments arc
gender-neutral and could be useful for
young men as well.

Many of the experiments involve mak-
ing various types of ohjects and toys
that illustrate the principles of optics.
The goal is to help the young women
understand what makes the toys work.
By having something tangible to take
home, it is hoped that the young

women share their new knowledge
with family and friends, creating more
enthusiasm for the subject.

The project has been publicized to a
wide audience of teachers and adminis-
trators at a regional science and math
conference and the National Science
Tceachers Association (NSTA)
Convention. An unexpected result of
the project has been increased enroll-
ment in a summer teacher's workshop
on optics. Teachers have asked to bor-
row cquipment from the project for use
in their classrooms and have asked Dr.
Chandrasckhar to speak to their classes.

An unexpected result
of the project has
been increased
envollment in a
summer teacher’s
workshop on optics.
Teachers have asked
to borrow equipment
from the project for

use in their class-

rooms and have asked

Dr. Chandrasekhar to

speak to their classes.

-

The project has been funded for a sec-
ond vear to expand the types of science
introduced to the students and Lo include
young women of a broader age range.

Funding for both projects was awarded
through the Madel Project program,
part of the newly restructured EHR
Activitics for Women and Girls. The
Model Projects provide funding for
short-term, highly focused activities
that improve the retention of females
in scicnee, engincering, and mathemat-
ics (SEM). Experimental Projects for
Women and Girls is a second funding
opportunity that supports projects that
create positive and permanent changes
in academic, social, and scientific cli-
mates in order o allow the interest
and aptitude women and girls display
in SEM to flourish. The final funding
area. Information Dissemination
Activities, encourages the dissemina-
tion of strategies that improve the
interest, retention. and advancement of
women and girls in SEM or reduce bar-
riers to the participation and achicve-
ment of this population.

ERIC
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Hands-on Science Curriculum Helps Students,
Teachers, and Parents “Find Out”

“We will learn
about seeds. What’s
inside a seed? We
will find out. Does a
seed have a bottom
and a top? We'll find
out. How can you be
sure this is a seed?
We'll find out.”

(Student Journal Entry s

Pasadena’s hands-on science curricu-
lum successfully gets all the children
and teachers in K-9 classrooms
involved in science regardless of back-
ground or skill level. Being able to
work with real. manipulative materials
during science lessons helps students
better understand abstract concepts.
At the same time. the students become
familiat with the scientific method.
gain valuable problem-solving skills.
and develop an appreciation for the
creative aspects of science.

The Pasadena Unified School District
{PSUD) elementary science program is
supported by an NSF Teacher
Enhancement grant that involves sci-
entists from Caltech helping teachers
fecl comfortable and confident with
their capability to teach inquiry-based
science to voung children. Working
side by side with teachers on the
hands-on materials. they model the
process involved in scientific reasoning
and experimentation. When appropri-
ate. the scientists also contribute to
discussions on scientific content as
well as its relevance to contemporary
scientific questions.

A recent workshop introduced parents
and community members to what 1s
happening in classrooms during sci-
ence lessons. and how volunteers can
support science activities both in and
out of school. People who attended
the workshop participated in active
experiments from the third grade
Scientific Reasoning kit. which is
designed to teach students about vari-
ables. Parents. comparing and dis-
cussing the effects stretching and
jumping have on a person’s heart rate
after exercising. shared the same
enthusiasm and excitement that their
children experience every day in
Pasadena Public Schools.

The Pasadena Project is just one of
many Teacher Enhancement projects
throughout the country that are
designed to enhance teachers” knowl-
edge in both content and pedagogy
and to help teachers become the agents
of change in mathematics and science
instruction. In 1993, there were over
46,000 teachers throughout the
country involved in projects similar
to the Pasadena Project.




No Substitute for Well-Prepared Teachers

Research on teaching cffectiveness
shows that there is no substitute for
well-prepared teachers—they are essen-
tial. ~...ciwctive teaching behaviors are
found to vary...While teachers back-
ground in scicnee was positively related
to students’ science achievement...”
(Indicators for Monitoring Mathematics
and Science Education: A Sourcebook).

The Maryland Collaborative is creating
a challenging program that will serve as
a national model for the undergraduate
preparation of clementary and middle
school teachers. The project, which is
led by mathematics, science, and engi-
neering faculty, centers on five themes:

?. big idcas of the disciplines

£, connections among the disciplines

4. active learning cxperiences

. use of technelogy to lcarn con-
cepts, solve problems, and conduct
research

“ . ficld expericnces

Onec of the first three Collaboratives
funded, the Maryland Collaborative is a
coalition of the University of Maryland
— College Park, University of Maryland
—- Baltimorce County, Bowic State
University, Choppin State College,
University of Maryland — Eastern
Shore, Frostburg State University,
Salisbury State University, Towson
State University, Baltimore City and
County T'ublic Schools, and Prince
Georgc's County Public Schools.

This project typifics the goals of the
Collaboratives for Excellence in Teacher
Preparation Program, the principal aim
of which is to support the design and
implementation of teacher preparation
programs that will produce K-12 teach-
crs who demonstrate excellence in the
teaching and learning of mathematics
and scicnce. The Collaboratives
Program, designed to fundamentally
ensure the requisite content and peda-
gogical competencies. is in its inaugural
vear with a five-year goal of impacting
more than 50 percent of new K-6 and
7-12 mathematics and science teach-
ers annually,

PARTICIPATING INSTITUTIONS

Baltimore City Community College
Bowie Statc University

Choppin State College

Frostburg State University

Morgan State University

Salishury State University

Towson State University

University of Maryland, Eastern Shore
Baltimore City Public Schools
Baltimorc County Public Schools

University of Maryland, College Park (LEAD)

University of Maryland, Baltimore County

Prince George's County Public Schools

Division of Undergraduate Education
Maryland Collaborative for Excellence in Teacher Preparation
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Twenty Percent of the Full-Time Physics Teachers
Learn How to Change the Way They Teach
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More than 1,000 of the nation’s 4,600
full-time physics teachers have
changed the way they teach physics in
high schools as a result of the
American Association of Physics
Teachers (AAPT) teacher enhance-
ment projects that have created a cadre
of physics resource teachers. Each of
the projects achieves this by utilizing a
cooperative team of outstanding high
school physics teachers (Physics
Teacher Resource Agents or PTRAs), a
two-year college physics instructor, and
a university physics instructor. The
three components of each project
include a two-week series of workshops
conducted in the summer scasen with
the hands-on skills of the PTRAs, a
series of follow-up workshops during
November and March of the subscquent
academic year (a spaced learning
approach that cnables digestion and
assimilation of concepts), and on-site
visits to teachers’ classrooms by the
experienced physics teachers who pro-
vide participants with mentoring and
assistance in implementing what they
have learned. Participants show signifi-
cant gains in concept mastery as mea-
sured by the nationally standardized
AAPT/NSTA Introductory Physics
Examination. Marked change in class-
room instruction resulted, as evidenced
by the 1,005 of the participants who
have made extensive usc of the new
teaching techniques they've acquired in
the program.

23
HANCING TEACHERS AND THEIR

For example, PEP, a PTRA-guided Texas
project, succeeded in enrolling 45%
minority high school physics tcachers
and 41% women physics teachers in
their program. This is a remarkable
achievement for any teacher enhance-

ment project and more so in physics, a
ficld dominated by whitc males.

These teacher enhancement activitics
affect student performance: two of the
participating Texas schools succeeded in
placing in the top three of their respee-
tive school classes for the statewide
University Interscholastic Leaguce com-
petition in physics. This placement
reflects the highest level achieved by
cither school, and is significant when
onc considers that there are 1,083
schools in the state that participate in
the competition.

More than 1,000 of
the nation’s 4,600
Jull-time physics

teachers have changed
the way they teach
physics in high
schools as a result of
the American
Association of
Physics Teachers
(AAPT) teacher
enhancement projects
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Workshops Work for College and University Faculty

In 1993, the Undergraduate Faculty Enhancement program
funded 80 projects for 4,400 faculty participants,
who in turn reached more than

250,000 students in improved courses.

An cvaluation shows that faculty par-
ticipating in workshops sponsored by
the NSF Undergraduate Faculty
Enhancement (UFE) program find the
experience highly worthwhile. They
arc introduced to new technologies or
1o technologies that they have never
had the chance to try out. This results
in both modificd and entirely new
courses. The result often includes a
proposal to their institution, or per-
haps to NSE, lor new equipment for
undergraduate laboratorics.

These findings come {rom a program
evaluation of UFE by an external eval-
uator, Westat, Inc. Such formal evalu-
ations are increasingly important to
NSF's education agenda. We musl
know how effectively NSIF programs
work for different constitueneies.

The UFE programs supports activitics
that enable faculty members to gain
experience with recent advances and
new experimental techniques in their
ficlds and with ways of incorporating
these into undergraduate instruction.
Projects are regional or national in
scope and typically consist of hands-on
workshops or short courses, along with
follow-through activities. In 1993, the
UFE program funded 80 projects for
4,400 faculty participants, who in
turn reached more than 250,000 stu-
dents in improved courses.

These figures include the National
Chataugua Workshop Program which
offers over 80 short courses cach year
to some 2.000 faculty participants in
locations across the country.

A major feature of UFE is regional
coalitions among two- and four-year
institutions. These coalitions and other
workshops often serve as vehicles for
dissemination and adaptation of model
courses and materials developed under

other NSF programs in curriculum and
laboratory improvement. For example,
faculty of community colleges and uni-
versities in the Chesapeake Bay arca

joined forees through a UFE workshop

to develop field activities and laborato-
ry exercises using the Bay and its
watershed to illustrate topics in ecolo-
gy, chemistry, and biology. Their
resource book is complete with a flop-
py disk for a scH-directed field trip to
the Baltimore Aquarium.

NSF Undergraduate Faculty
Enhancement Workshops

in Summer 1994




Understanding Epileptic Seizures

Professor Karen Gale of Georgetown
University Medical Center has made
two recent medical advances, one relat-
ing to cpileptic seizures and the other
to learning and memory. Dr. Gale has
located a discrete site in a monkey
brain from which seizures could be
triggered that closely resemble human
complex partial scizures or temporal
lobe scizures. She also identified a
specific region of the monkey brain
where focal application of a drug
causcd marked impairment of memory.
Dr. Gale performed this work at the
University of Washington as a grantee
in the NSF Visiting Professorships for
Women (VPW) Program. While at the
University of Washington, Dr. Gale did
more than research. She provided
guidance and encouragement to
women pursuing rescarch carcers by
developing and presenting a workshop
scrics on “Survival Skills for Women in
Science.” She held the workshop again
after her return to Georgetown
University and intends to present it on
a regular basis in the spring term of
each academic year.

Since returning to her home institu-
tion, Dr. Gale has been elected to the
Professional Advisory Board of the
Epilepsy Foundation of America (EFA)
and has been appointed to the commit-
tees responsible for the review of fel-
lowships and rescarch grants for both
the EFA and the American Epilepsy
Soctety. She has also been clected as
Dircctor of the new Interdisciplinary
Neuroscicnce Graduate Program at
Georgetown University. Her VPW
experience played a major role in
her decision to compete for this
leadership position.

This award was one of 22 VPW awards
made in 1992 o promote the rescarch
carcers of women scientists and engi-
neers and to provide greater recognition
for them in the nation’s leading rescarch
universities. Grantees spend approxi-
mately 76 pereent of their time on
rescarch and the remainder on develop-
ing visibility as role models to both
male and female students and facult .

Over 300 VPW awards have been made
since this program was initiated in 1982,

NSF Triples Fellowship Support of
Women in Engineering

Expect to sec an increase in women engincering faculty in the tate 1990s.
Through the initiation of Women in Engineering components in both the
Graduate Fellowship and the Minority Graduate Fellowship Programs in
1990, NSF has addressed the increasingly visible lack of women Ph.D.s in
engineering, which lags behind many other areas of science. In a joint ini-
tiative with the Directorate for Engineering, 80 additional awards per year
are supported for women engineering applicants. In 1ts first four years, it is
estimated that the number of fellowships for women engineers was nearly
triple what would have resulted from “business as usual” in that period: 560
instead of the predicted 190. These awardees will be completing their

Ph D. study in the mid-90s and are expected to have a significant impact on
the engineering faculty ranks,
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Blind Physicist Develops New Braille Technology for

¢cience and Mathematics

Four years ago, Dr. john Gardner of
Oregon State University went blind
suddenly. Dr. Gardner, who has
received NSF funding in physics and
matcrials scicnees for many years,
nceded a way to continuc his scientific
work. A computer cquipped with a
speech synthesizer enabled him to
aceess text, but not the mathematic
cquations that were crucial to his
rescarch cfforts. This led to Dots+, a
project that combincs dots and graph-
ics in a way that is easy and intuitive
for the plind to read and that can be
applicd to essentially all technical
literature,

Currently, students and professionals
who arce hlind have limited access (o
mathematics. An audio presentation
typically requires the listener to retain
and organize too much information
mentally, Literary braille consists of
dot patterns arranged within a two-by-
three cell, which allows for too few
permutations to provide the user with
an adcquate library of symbols for
higher matkematics. Braille mathemat-
ics symbology, therefore, requires two
or more celis o represent many sym-
bhols, and a braille line is normally lim-
ited to 40 cclls. Consequently, it is
often impossiblc to write mathematical
cquations in a spatial format typically
used in printed text.

Dr. Gardncr's research involves equa-
tions composed of braille numbers and
letters, with tactile representations of
the mathematics symbols replacing the
often ambiguous braille mathematics
symbols. Equations are presented in a
spatial format as they are for sighted
people. Fractions are printed as
numerator over denominator; suk
scripts and superscripts are printed in

their proper positions: and limits of
sums and integrals are printed in their
normal positions. The symbols are
represented by compact tactile patterns
that can be read more casily than the
braille mathematics symbols. An
cight-dot braille ccll has been adopted
by the Dots+ protocol. The enhanced
cell can represent alphabetic charac-
ters, Greek, italic, bold, script, cte.
Non-overprinted attributes (for exam-
ple, vector signs. dots, carcts. and
tildes) arc prin*ad normally with some
enhancemcent for readability.

New raiscd-print technology permits
cmbossing scicntific cquations, figures,
and diagrams. Development and test-
ing of an cquation-printing method
that retains the intuitive and conceptu-
al advantages of the standard spatial
representation of mathematics equa-
tions is now under development.

In 1992, a packet of information
describing Dots+ and containing tactile
examples was sent by Dr. Gardner to
about 50 cxperts in the U.S. and
Europce—blind mathematicians, scien-
tists, engincers, and educators interest-
cd in issues of accessibility of blind
students to mathematics and science.
The material was reccived enthusiasti-
cally by the reviewers. Two texts are
being tested: one for discrete ele-
ment mathematics for blind under-
graduates and another for introduc-
tory algebra for freshman high
school students. Wide testing of the
mathematics texts is planned once
the materials have been revised.

The Programs for Persons witl:
Disabilities (PPD) within the Division
for Human Resource Development is
funding the Dots+ project at Oregon
State University. The PPD is responsi-
ble for bringing about needed changes
in academic and professional climates
in scicnce and enginceering for persons
with disabilities, including increasing
the awarcness and recognition of the
capabilitics of students with disabili-
lics, promoting the accessibility and
appropriateness of instructional mate-
rials and educational technologices, and
increasing the availability of mentor-
ing resources.

New Braille System
Developed by John
Gardner, a blind Oregon
State University Prolessor

THEIR CRAFT
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U.S. Senators Laud NSF Project
Selected as the 1992 Anderson Gold Medalist Winner

In praise ol Access 2000, the 1992
recipient of the prestigious Anderson
Medal. llinois Senators Simon and
Moscly-Braun jointly wrote “Access
2000 has successfully brought together
diverse stakeholders in Chicago's edu-
cational system to work cooperatively
to improve the lives and learning of
children in our schools.” Access 2000
is a Comprehensive Regional Centers
for Minoritics (CRCM) project.

This CRCM project is located at Loyola
University in Chicago and is one of 14
Centers across the nation. These
Cente  impact nearly 50,000 pre-
college students through scveral activ-
ities including: curriculum reform,
teacher enhancement, mentoring,
advance placement classes, special field
trips to research laboratories, and par-
ent-student seminars. This particular
Center serves nearly 2,000 precol-
lege students. The Anderson Award
has provided visihility to the educa-
tional cfforts at Loyola University and
has allowed the CRCM project there to
leverage additional support of over
$300.000 from a varicty of sources. In
addition, the award increases credibili-
ty of the CRCM with parents, students,
and other constituencies.

ErRICH

The Anderson Medal, awarded annual-
ly by the American Council on
Education’s Business-Higher Education
Forum, recognizes the most outstand-
ing partnerships nationwide among
business, higher education, and public
schools. It is the first national award
to honor alliances among all three sec-
tors: business, school. and university.
Members of the Forum are CEQ's of
major corporations and presidents of
major universities, including ITT,
Rockwell, TRW, and Kodak, along
with Harvard. Stanford. Spelman. the
University of Michigan, and the

University of Chicago.

This medal is especially relevant woday
when the need for private sector sup-
port of and involvement in education is
critical to the success of education
reform cfforts. The medal, given in
honor of Robert Anderson, Chairman
Emeritus, Rockwell International and a
former Forum Chair, honors local
school reform efforts at the city, county,
or regional level.
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EPSCoR Builds Science & Technology Competitiveness

While the core of the Experimental
Program to Stimulate Competitive
Rescarch (EPSCoR) initiative is the
support of research in science and tech-
nology. complementary initiatives in
science and mathematics education and
human resource development have
enhanced the ability of EPSCoR states
1o ficld a science and engincering work
force capable of competing for R&D
dollars cither in the academic or indus-
trial sctiings. For example, the
Montana EPSCoR project continues to
build on a 13-year legacy of scientific
and technological achicvement.
Perhaps the most publicized achicve-
ment results from the book and subse-
quent motion picture Jurassic Park,
whaose lcading character was basced
upon John R. Horner, a Montana arche-
ologist who received funding in the
carly stages of his work. Within his
discipline, his work resulted in new sci-
entific understandings. Within his
state, a new musewm, The Muscum of
the Rockies, has been built not only 10
conduct cutting-edge palcontology
rescarch but also to bring numerous
visitors to Montana to explore the
world of science. Horner and his col-
leagucs, such as Montana State gradu-
ate student Mary Schweitzer, have
charted new paths in the field of pale-
ontology. Schweitzer's current work on
the extraction of biologically active
DNA from the 65-million-ycar-old
bones of an almost perfectly preserved
45-foot Tyrannosaurs rex that was dis-
covered five years ago in the badlands
of Montana has received national atten-
tion through the recent publication of
her results in the Journal of the
American Medical Association. Rescarch
such as this has helped to rekindie the
interest of another generation of school
children in the pursuit of science.
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PAFullToxt Provided by ERIC

In addition to increased research com-
petitiveness, the program has been
characterized by new linkages between
university rescarchers and state groups
charged with the transfer of scientific
knowledge from the work bench to the
marketplace. To ensure that these ini-
tiatives have strong public support,
statewide EPSCoR steering commitices
are articulating the role of basic
rescarch within state economic goals in
science and technology to their politi-
cal leadership. Academic, state govern-
ment, and private sector groups have
come together in many states to create
policy advisory groups in support of
the EPSCoR objective of increased
R&D competitiveness. For example,
the Kansas Science & Technology
Council has been recently established,
while the Kentucky Science and
Technology Council, Inc. was reaf-
firmed to promote science and technol-
ogy development within the state.

The EPSCoR leadership has played a
direct role in some states in formulat-
ing science and technology policy.
Members of the Mississippi Rescarch
Consortium, the governing board for
the state’s EPSCoR initiative, were
sclected to serve on the Governor's
Committee on Science and
Technology, and a member now chairs
the Mississippi Rescarch Authority.
The Nevada Industry, Science.,
Engincering, and Technology Task
Force has been created 1o develop a
statewide technology-based economic
development initiative. Several other
EPSCoR jurisdictions have similar pub-
lic/private initiatives underway that
also have resulied in increased aware-
ness of the important contributions
that science and technology can make
10 a statc’s cconomic viability, includ-

~

ing the Arkansas Science and
Technology Authority, the Oklahoma
Center for the Advancement of Science
and Technology, the Maine Science and
Technology Foundation, the Louisiana
Education Quality Support Fund, the
Sauth Dakota Future Fund, and the
Wyoming Scicnce, Technology, and
Energy Authority. These organizations
grew out of EPSCoR activities and now
provide substantial state financial sup-
port for S&T activitics that was absent
prior to the initiation of EPSCoR with-
in the state.

Systemic change within the context of
EPSCoR relates to (1) new resource
flows and organizational structures;
policies, programs, and practices in
support of enhanced research competi-
tiveness that extend beyond the dura-
tion of the EPSCoR awards; (2) new
modes of interuniversity and universi-
ty-private sector collaboration; and (3)
new working relationships between
and among universitics, Federal agen-
cies, state government, private sector,
and other stakcholder communitics
within a statc.

While the number of states cligible
under the EPSCoR program are deter-
mined by Congress. the program con-
tinues to expand its impact in those
states by holding competitions for a
varicty of rescarch activities. including
Experimental Systemic Initiatives and
Svstemic Improvement Awards, NSF's
EPSCoR currently affects science and
cugincering faculty in 51 colleges and
universitics in 18 states and the
Commonwcalth of Puerto Rico.




The 25 cities with the largest number
of school-age children living below the
poverty level are participating in an
exciting new NSF program, the Urban
Systemic Initiative (USI). This pro-
gramn has energized entire school dis-
tricts and cities with its emphasis on a
holistic approach to reform the entire
K~12 science, mathematics, and tech-
nology (SMT) education cnterprise. lts
insistence on dealing with all of the
multiple factors that must be brought
into play produces meaningful, long-
lasting improvement in student out-
comes. Meeting the goals of the USI
program will enable cach city 1o pre-
pare all of its students for meaningful
participation as citizens, produce a
work force for the high technology
industry necded to compete in the
global economy, and greatly increasc
the number of minorities, women, and
students with disabilitics in careers in
science, mathematics, and technology.

The USI program is unique in several
aspects. For the first time, the school
districts, in partnership with NSF, arc
the sitc of the action, not players to be
acted upon by outside forces. This has
encouraged the USI Superintendents to
develop plans to use SMT reform as
the centerpiece for reform of the entire
educational system. It has also allowed
the districts to gather all of the key
stakeholders such as city government,
parent and community groups, science
and mathematics professionals, univer-
sity faculty, informal scicnce education
programs, and other large-scale cduca-
tion: programs under a common plan
in support of the school system. USI
citics are emphasizing competition
against a standard of excellence, rather
than against each other. This has
brought about a remarkable degree of
cooperation and sharing of ideas and
expericnce between the eligible cities.
This cooperation has been fostered in
meetings sponsored by NSF for the
cities in the past 18 months, along
with numerous visits and other com-

munication. Through these efforts,
cities have exchanged ideas on a wide
variety of topics including SMT cur-
riculum and instruction, reform of
their data gathering and student asscss.
ment programs, outrecach to parents,
and the usc of cducational technology.

All of the 25 cligible cities have
received USI planning grants and arc
engaged in a self-study to determine
the current state of their SMT educa-
tion program. The planning awards
also support the preparation of an
implementation proposal. Award of an
implementation grant will allow the
cities to bring about what is clearly the
first ever and possibly the most mean-
ingful improvement in SMT education
in cities during the past three decades.

In FY 1994, USI plans to fund 7-8
implementation projects. The projects
will target up to 500,000 students in 500
schools. USI hopes to have implementa-
tion projects in all 25 cities by FY 1998,

REDUCING THE GAP
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above basic achievement level
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African American: 26%

Note: Figure is not drawn to scale.
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USI Chicago Planning Award:

« . .What Was, Will Not Be”

Since its inception a year ago, the USI
planning process is already producing
inportant changes in «.. school system.

The Chicago School Reform Act has man-
dated that cach of the city's schools is gov-
erned by a Local School Council (LSC)
with the authority to hire and fire princi-
pals and manage all important aspects of
the school. According to a local commu-
nity activist:

“The USI challenge is, in fact, the best test
to date of the Chicago school reform ini-
tiative. Really, for the first time, the local
school council policy-making and
accountability process will be instruction-
driven instead of budget-driven.”

The proposcd reform of the entire K-12
science, mathematics, and technology edu-
cation program has forced this change in
focus. The LSCs and the Chicago Central
District has developed an innovative plan
of Leadership Institutes involving all cle-
ments of the school community, adminis-
tration, teachers, parents, and students in
bringing about change. One dramatic
change already decided upon is the deci-
sion to make the completion of algebra by
all students by the cighth grade a goal of
the system. The District is also committed
to increased science and mathematics
course requirements for graduation from
high school.

The Office of the Mayor, in reaching out
to all of the stakcholders in the communi-
ty. is playing a direct role in the reform
effort. As part of the proposed plan,
Community Mathematics and Science
Specialists, drawn from the community,
will be charged with communicating the
need for change in SMT education and
explaining the changes to the community
at large. They are the link between the
school system, parents, community, and
key stakeholders. In another important
step, the Chicago USI (CSI plan) wilt
incorporate the existing Comprehensive
Regional Center for Minorities, Access
2000. Chicago is using computer technol-

ogy through its CSI Resource Menu to link

all of the city’s science- and matheniatics-
rich resources.

The Chicago USI planning team has well
stated the change that has occurred as a
result of the USI challenge:

*..beyond the nuts and bolts of a compe-
tent CSI plan is an even more necessary
condition—the determination to chang,
to be corrected, and the insistence that
what was will not be.”

* From parents and community activists to
cducators and the Superintendent and the
Mayor, Chicago is ready to accelerate and
transform its cffort to take scrious science
and mathematics a natural, accessible, and
normal part of every child’s life.”

EHR: Providing and Promoting National Leadership

In addition to its projects and initiatives,

8 EHR supports several large-scale pro-
grams that provide national leadership
in science education reform.

For example, through NSF support of
the National Academy of Sciences’
National Rescarch Council, the Mathe-

| matical Sciences Education Board has

§ developed several publications on imple-

| menting and assessing the National

_' Council of Teachers of Mathematics

| (NCTM) mathematics standards. The
Coordinating Council on Education
(CCE) has developed science content

¥ standards, and work in science, teach-

' ing, and assessment standards is under-

f way. The National Science Resources
Center (NSRC) provides leadership
training to school districts on imple-
menting inquiry-based science education
programs.

The National Science Teachers
Association (NSTA) Scope, Sequence,
and Coordination (55&C) Project rec-
ommends carefully sequenced, well-
coordinated instruction in all of the sci-
ences in cach year of secondary school.
$S&C advocates direct, hands-on experi-
ences and assessments that require stu-
dents to demonstrate their knowledge.

The American Association for the
Advancement of Science (AAAS) has cre-
ated Project 2061 to promote scientific
literacy in the nation’s schools. Through
the publication, Science for All
Americans, Project 2061 has articulated
the knowledge, skills, and attitudes stu-
dents should acquire as a result of
schooling. Project 2061 has also sup-
ported alternative curriculum models to
guide districts and states in identifying
barricrs to reform and developing the
proper policy blueprints.

ACTING SYSTEMICALLY
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Statewide Systemic Initiatives Program
Having Major Impact on States

The Statewide Systemic Initiatives
(SSI) Program is a major cffort by NSF
o encourage improvements in science,
mathematics, and engineering educa-
tion through comprehensive systemic
changes in the cducation systems of
the states. State-level initiatives arc an
important way to reach the more than
153,000 school districts that make up
the nation’s diverse school system.
Systemic and lasting educational
improvement in the United States
depends on effective state policies,
state adoption of high-quality matcrials
and curricula, and well-prepared teach-
ers and administrators. Strong state
cducation programs and policies are
vital links between national education
goals and classroom implementation of
the practices that will help us achicve
these goals.

A total of 25 states and Puerto Rico
reccived five-year awards. Examples of
some SSI accomplishments follow.

Connecticut created a nonprofit organi-
zation, the Connecticut Academy of
Education. 10 serve as a catalyst, advo-
cate, and broker for reforms in mathe-
matics and science education. This
small and highly focused organization
has heen very suceessful in forming
strong partnerships with the
Connccticut State Department of
Education, higher education, local
school districts. science-rich institu-
tions, parent groups, business, and the
Q@ _munity to implement a strong sci-
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The activities are
having a profound

ejfect upon
educational policy

issues within the
states, and are
projected to impact
up to four million
students and up to
160,000 teachers
within the next
few years.

ence and mathematics instricutional
program in Connecticut schools. In
collaboration with local media and
businesscs, the Academy aired lively
television spots, developed a science
and mathematics education supplement
for the Hartford Courant, and produced
children’s science activities printed on
tray-tiners for fast-food restaurants.

The Louisiana SSI provides intensive.
content-rich, classroom-focused stum-
mer workshops for the state’s teachers
with carcfully organized academic-year
follow-up 1o implement high quality
science and mathematics instruction for
all students. Site coordinators with
extensive classroom experience bridge
the gap between university faculty and
participants. The Board of Regents, the
Board of Elementary and Secondary
Education, the Governor, and the
Legislature have given strong support to

»

the initiative by commiuing $10 million
in state funds to it. The initiative has
an overwhelming number of teachers
and schools apply 1o participate in these
programs. In a recent hour-long
statewide television call-in hosted by
the Governor, the number of enthusias-
tic calls from parents and teachers prais-
ing the Louisiana SSI was phenomenal.

The Montana SSI redesigned high
school mathematics curriculum and
assessment using an approach that
relates mathematics to real-life prob-
lems and to other disciplines. To the
delight of teachers and students, com-
puters and graphing calculators are
critical tools of the new curriculum. In
the schools where the new curriculum
is piloted, results showed improved
student problem-solving skills and
increased interest in mathematics.

Although the SSI program is not host-
ing a competition presently, the existing
projects continue to expand their activi-
tics in the states. The activities are hav-
ing a profound effect upon educational
policy issucs within the states, and are
projected to impact up to four mil-
lion students and up to 160,000

teachers within the next few years.
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New Rural Initiative Completes
the Educational Systemic Reform Trilogy

National tests in science and mathe-
matics achievement indicate a perfor-
mance gap across cthnic groups and
regions of the nation. This gap has
been attributed to a number of factors,
but is strongly linked with the level of
economic poverty of students and the
regions in which they reside. Data
show that students in extreme rural or
disadvantaged urban areas receive the
least exposure to college-preparatory
science and mathematics courscs.

NSF has hegun the development of the
Rural Systemic Initiative (RSI), which
joins two previously established educa-
tional reform programs, the Statewide
Svstemic Initiatives and the Urban
Systemic Initiatives. RSI targets those
regions of the nation that are charac-
terized by low population density and
high levels of cconomic poverty, RSI
is unique among the trilogy of educa-
tional systemic reform cfforts in that
the “regions™ are not defined political
geographic structures. but rather are
determined by a collaborative effort of
partners who share a vision of educa-
tional reform in school districts that
have similar backgrounds and cultures
and face common educational and eco-
nomic barriers. Collaborations are
encouraged among school districts that
are not necessarily in the same states.
or among school districts which are
not necessarily contiguous.

During the first year of the Initiative,
NSF has actively sought input from
rural educators, and from rural com-
munities themselves. A variety of con-
ferences and workshops that focus on
rural cducation and infrastructure
issues have informed the development
of the programmatic guidelines. The
ppalachian Rural Conference, held in

West Virginia, addressed educational
issucs and gathered recommendations
from participants, who included par-
ents. teachers, school district and state
educational administrators, state legis-
lators. and business and industry rep-
resentatives. The Rural West
Conference in Colorado focused on
educational barriers experienced by
raral, poor American Indian and
Latino students and cnlisted the exper-
tisc of a number of professional soci-
ctics involved with these students.

With the completion of the program-
matic guidelines, proposals are being
solicited for planning and development
projects. requesting that interested indi-
viduals or groups establish regional
coalitions to articulate their visions for
science. mathematics, and technology

education: to develop baseline analyses:
and to identify a strategy for implemen-
tation of educational reform efforts.
Program staff will work closely with

planning and development awardecs as

they structure their plans and goals.
This cooperation will achieve cffective
implementation strategies that will sig-
nificantly impact the instruction provid-
ed to rural, cconomically disadvantaged
students and will address community
infrastructure issues necded to ensure
that reform efforts are sustainable.

Over a five-vear perio. RS plans to
fund Implementation Awards in up to
cight rural regions.

Are Today’s Students Learning Science and
Mathematics? Just Look at the Indicators

A "must have™ for policymakers
engaged in promoting systemic
change in science and mathematics
cducation across the nation, the
Indicators of Science and
Mathematics Education report differs
from many other cducation report
cards: it not only displays figures

| and charts but provides easy-to-read
explanations of what the data mean.
First in a series of reports from the
Indicators Program, this report pre-
sents nearly 100 statistical indicators
on the quality of the United States
science and nathematics education
system from kindergarten through
graduate school.

The report, which is to be revised
cvery two vears. can he used by
rescarchers: Federal, state, and local
government policymakers; and school
administrators in their quest to answer
questions such as "Has student
achievement in mathematics and sci-
cnee increased in the last 20 vears?”

In addition to answering this and
other questions about trends in stu-

dent achicvement in the report. the

inaugural volume is exclusively devot-
cd to indicators of K=12 math and sci-
ence education. covers the science and
mathematics curriculum, teachers,
course persistence and carcer choice,
and higher education. The next
report will be published in 1995.




Mississippi AMP Program:
Making a Revolutionary Difference

The Mississippi Alliance for Minority
Participation (MAMP) project is sctting
new standards for achievements in the
Alliances for Minority Participation
(AMP) Program. From 1989 to 1991,
the number of minority individuals
completing Science, Engineering, and
Mathematics (SEM) B.S. degrees in
Mississippi declined from 268 to 202.
Since the representation of minoritics in
SEM was already low, this disturbing
trend indicated that major changes in
SEM education were nccessary. The
Mississippi Institutions of Higher
Learning (MIHL) knew it was a chal-
lenge to all public institutions in the
state to develop a strategy to better
address the needs of a large scgment of
the state’s population that was being
underserved. MAMP was created as a
desirable strategy to unite SEM academ-
ic leaders. business lcaders, and govern-
ment officials. MAMP's first challenge
was to identify and coordinate all target-
ed projects and to develop stronger lines
of communication and dissemination
between Mississippi educational institu-
tions and other segments of the state.
Using the MAMP strategy, a message
was sent out to all students in the state
indicating that the study of SEM was
important and the educational institu-
tions in Mississippi arc committed to
help them achieve in SEM. MAMP
institutions jointly developed summner
bridge programs for precollege students.
group learning strategies, rescarch
opportunitics for undergraduates, new
ways of teaching “gateway (formerly
gatckeeping) courses,” and numerous
other activitics to ensure that SEM was
inclusive instead of cxclusive.

In 1992, the B.S. degree production in
SEM for minerity individuals in the
O P institutions increased from 202

Aruitoxt provided by Eic:

(1991) to 245 in 1992, and in 1993 the
number of B.S. degrees awarded to
minority students increased to 379.
Enrollment increased from 2,948 in
1991 to 3,434 in 1992; and freshmen
retention rates increased from 51.6% in
1990 to 60.4% in 1991. Clearly, the
MAMP strategy is working. While insti-
tutions still have much ground 1o cover,
a comment by an NSF reviewer sums up
the MAMP strategy, “The idea that
Historically Black Colleges and
Universities would work hand in hand
with traditionally white institutions in
the State of Mississippi to increase the
[SEM] opportunitics available for
minority students in Mississippi is revo-
lutionary.” The AMP program is caus-
ing revolutionary change in all institu-
tions that it currently funds.

The AMP Program is a multidisciplinary
and comprehensive NSF undergraduate
program designed 1o accommodate a
new paradigm for niunerical goals, mile-
stones, and measurable outcomes in a
heightened accountability framework
defining a new standard for the produc-
tion of SEM baccalaureate degrees
earned by individuals from underrepre-
sented groups in these areas.

AMP supports alliances via cooperative
agrecments that contain cach alliance’s
goal (the current number of individuals
from minority groups obtaining B.S.
degrees in SEM and the alliance’s five-
year goal) and specific work statements
that describe how the alliance will
achieve its goal. Each alliance agrces to
participate in an annual three-phase pro-
ject review process that involves a site
visit, an annual report, and a reversc site
visit. The AMP Program impacts more
than 75,000 undergraduate students
annually.

NSF currently supports fifteen AMP pro-
jects nationally. Six were initiated in
November 1991 (Group 1-—Alabama,
Arizona, California, Mississippi. Texas,
and Puerto Rico), five in November
1992 (Group 2—Florida, New York
City, North Carolina, South Carolina,
University of Texas System), and four in
Noverber 1993 (Group 3—Chicago,
California State University System,
Washington, DC Area, and New
Mexico). The collective goal of these
alliances is to increase the annual
number of baccalaureate degrees
awarded from 8,563 (baseline year)
to 18,011 in five years.

The Alliances for
Minority
Participation
Program — SEM
Baccalaurcate
Degree Production

Drgrees gwarded adhere (o the
Natswnal Center for | ducatum
Sttty (NCES) gundelines for
seperting degrees Far Year 1,
the degrees awarded cner the
pevud from July 11990 w0 June
301990 for Vewr 2 the pered
from fuls 11991 o June 30,
1992 v covered. and for Year 3,
the pertod from Juby |, 1492 o
June 30, 1993 40 anered

Year 1

SEM Baccalaureate Degree Production

10,590

“Group 3

Group 2

Group 1 Group 1

Yecar 2 Year 3
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Inventing Systemic Evaluation:
The Bottom Line of EHR Program Evaluation

To measure the impacts of NSF's sys-
temic education initiatives, EHR is
inventing “systemic evaluation.”
Perhaps most important is the ongoing
evaluation of the Statewide Systemic
Initiative (SSI) program. In collabora-
tion with the Office of Systemic
Reform, the Division of Research,
Evaluation, and Dissemination (RED)
is overseeing an ambitious effort to
measure systemic change in the devel-
opment and delivery of mathematics
and science education in the 25 SSI
states and thc commonwealth of
Pucrto Rico.

Systemic evaluation is the most com-
plex of the EHR program cvaluations:
six are in progress, with another six
scheduled in FY 1994. As more of
EHR's 33 programs arc cvaluated, the
results will be used to shape priority
setting, policy decisions, and program
budgets.

EHR evaluations range from less-than-
one-year efforts to multiyear examina-
tions. “Formative” evaluations focus
on program planning and implementa-
tion, while “summative” evaluations
capture the lessons learned for initiat-
ing new programs and improving
existing ones. In both the short run
and the long, program evaluations
measure return on investment. As
such, they are an accountability and
management tool that can discern

changes it infrastructure (new partner-

ships, curricular approaches) as well as
outcomes (student performance,
teacher enhancement).

Q
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All programs are evaluated by “third
party” independent contractors who
are sclected on a competitive basis.
EHR cvaluations comprise a continu-
um of oversight activities that include
two categories in addition to full-
blown evaluations:

~ Impact studies are conducted
by external cvaluators (some-
times a Blue Ribbon Pancl).
These studies yield a report on
processes and outcomes that is
more limited in its focus, data
collection, and analysis. Impact
studies are usually more forma-
tive than summative.

“~ Program monitoring is done by
program officers, with techni-
cal assistance provided by
EHR/RED Evaluation staff.

The purpose is two-fold: to col-
lect data on program character-
istics and events on a continu-
ous bhasis and to build a culture
of evaluation competence
among program officers. Such
assistance is intended to inform
the Program Officer about the
extent to which program goals
and management objectives are
being met. Program monitor-
ing begins with consultation
between the Evaluation staff
and the cognizant Program
Officer and Division Director;
it leads to hetter programs and
program managcment,

34

With the aid of EHR's "User-Friendly
Handbook for Project Evaluation,”
NSF is training its program officers to
provide technical assistance to princi-
pal investigators who seek to evaluate
the outcomes of their projects. The
handbook (and an accompanying
video) will soon be available through
workshops in the field to support edu-
cation rescarchers and practitioners in
evaluating their activities.

The “bottom line™ of evaluation is
learning whether EHR programs are
making the kinds of differences—sys-
temically as well as for targeted pur-
poses—that NSF intends. If so, then
the task becomes onc of transferring
the lessons of evaluation to new set-
tings. Such “dissemination” expands
NSF's contribution to mathematics and
science teaching and learning.

The “bottom line”
of evaluation is
learning whether
EHR programs are
making the kinds
of differences —
systemically as well
as for targeted
purposes — that
NSF intends.




Information on the programs of the Education and Human Resources
Directorate {EHR) can be obtained from any of the EHR Division Offices:

Office of Systemic Reform 703/306-1690
Division of Elementary. Sccondary, and Informal Education 703/306-1620
Division of Graduate Education and Rescarch Development 703/306-1630
Division of Human Resources Development 703/306-1640
Division of Research, Evaluation and Dissemination 703/306/1650
Divison of Undergraduate Education 703/306-1670
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The cover photo was taken at the premier of the PBS Back-to-School Speciat “Good Morning Ms. Toliver.”
an NSF funded half-hour television show produced by the Foundation {or the Advancement of Science Education.

This show was named in April as a winner of the 1993 George Foster Peabody Award. the presiigious award
designed 1o recognize distinguished achievement and meritorius public service by radio and television networks,

stations. producing organizations. cable tclevision organizations. and individuals.

1t is the most competitive of the many entertainment awards.

The National Science Foundation (NSF) funds research and education in most ficlds ol science and enginecring. The awardee
is wholly responsible for the conduct of such research and preparation of the results for publication. The Foundation. there-
fore. does not assume responsibility for such findings or their interpretation.

The Foundation welcomes proposals on behalf of all qualified scientists. engincers. and science educators, and strongly
encourages women. minorities. and persons with disabilities to compete fully in any of the research and research-related pro-
grams described in this document.

Facilitation Awards for Scientists and Engincers with Disabilities provide funding for special assistance or equipment to enable
persons with disabilities (investigators and other staff. including student research assistants) to work on an NSF project. See
the program announcement. or contact the program coordinator in the Directorate for Education and Human Resources.

In accordance with Federal statutes and regulations and NSF policies. no person on grounds of race. color. age. sex. national
origin. or disability shall be excluded from parucipation in. denied the benefits of. or be subject to discrimination under. any
program or activity recewving financial assistance from the NSF.

The NSF has TDD (Tclephonic Device for the Deaf) capability. which enables individuals with hearing impairment to commu-
nicate with the Division of Human Resources Management about NSF programs. employment. or general informaton. This
number is 703/306-0090.

Electronic Dissemination
You can get information fast through STIS (Science and Technology Information System), NSF's online publishing system.
described in NSF91-10 (Revised 10/4/91). the “STIS flyer.”

To get a paper copy of the flyer. call the NSF Publication Section at 703/306-1130. For an electronic copy. send an e-mail mes-
sage o stis@nsf.gov (Internet) or stis@nsf (BITNET).

Ordering by Electronic Mail or by Fax

if you are a user of electronic mail and have access to either BITNET or Internet. vou may order publications electronically.
BITNET users should address requests to pubs@nsf. Internet users should send requests to pubs@nsf.gov. In your request.
include the NSF publication number and title. number of copies, your name. and a complete mailing address. Printed publica-
tions may be ordered by FAX (703/644-4278). Publicauons should be received within 3 weeks after receipt of request.
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